1 0 0 were dehydrated in acetone for 1 hour at 4 ºC and were then placed in infiltration 1 0 1 solution prepared as directed by the manufacturer with several changes of infiltration 1 0 2 solution for a total of 12 hours. Samples were then transferred into Eppendorf tubes filled 1 0 3 with embedding solution prepared as directed by the manufacturer and allowed to 1 0 4 harden for 12 hours at 4 ºC. Sciences) at 56-58°C for one hour each. Blocks were allowed to harden at room 1 1 9 temperature. Sections were cut to 15 μ m thickness and were floated on a water bath at 1 2 0 40-45°C, then transferred to slides, dried, and stored at room temperature. In 1 2 1 preparation for staining, slides were deparaffinized by heating at 60°C for 10 minutes 1 2 2 followed by immersion in 4 changes of xylene for 2.5 minutes each, then in 2 changes of 1 2 3 100% ethanol for 3 minutes each, then rehydrated through 95% and 75% ethanol for 1 1 2 4 minute each and immersed in 900 mM NaCl, 20 mM Tris pH 7.5 in preparation for FISH. PFA, dried, and stored at room temperature. In preparation for staining, slides were 1 3 5 incubated in 2 changes of 100% ethanol for 5 minutes each, then in 95% and 75% 1 3 6 ethanol for 5 minutes each, then immersed in 900 mM NaCl, 20 mM Tris pH 7.5 in 1 3 7 preparation for FISH. Inc. Torrance, CA), snap-frozen in liquid nitrogen and stored at -80 °C until sectioning. Slides were then dipped for 3 minutes each into 50%, 80%, and 96% (v/v) ethanol to 1 5 0 dehydrate the intestinal sections. Sections on microscope slides were treated with a blocking solution (2% goat serum; 1% Nefkens Institute) diluted in the blocking solution for 12 hours at 4 °C. After incubation, intestinal sections were rinsed for 3 minutes each in fresh 1X PBS, treated with blocking 1 7 2 solution for 1 hour at room temperature, and then incubated with a 1:1000 dilution of the 1 7 3 Alexa Fluor 633 goat anti-rabbit IgG (Cat# A21070, Invitrogen, Carlsbad, CA) in blocking 1 7 4 solution and rinsed for 3 minutes each in fresh 1X PBS. Sections were stained with 1 μ g/ml 4',6-diamidino-2-phenylindole (DAPI) and 20 or 40 CA) in 1X PBS for 15 minutes at room temperature, then incubated 2 x 3 minutes in 1 8 0 wash buffer (215 mM NaCl, 20 mM Tris pH 7.5, 5 mM EDTA). Slides were then dipped 1 8 1 in water, drained, and air-dried, or were dipped for 3 minutes each into 50%, 80%, and FISH was performed prior to mucus staining. Following standard procedures, we first attempted to immobilize, retain and visualize 1 9 3 luminal contents by a cryo-freezing and cryosectioning procedure. We immersed pieces 1 9 4 of freshly dissected intestine in OCT compound, snap-froze them in liquid nitrogen and 1 9 5 stored them at -80°C until cryosectioning at -25°C. However, in initial experiments, we 1 9 6
found that a large fraction of the luminal contents, including both food particles and 1 9 7 bacteria, were apparently missing or lost from the sample sections (Fig 1 top row) . intrinsically not adherent to the gut wall. We inferred that the luminal contents could have 2 0 2 been physically lost from the sections even though the material had been subject to 2 0 3 fixation. Loss could have occurred prior to chemical fixation, during the fixation process 2 0 4 itself, washing steps or during the subsequent staining. Since sample cryosections are normally warmed to 4°C for post-sectioning fixation, cryo-2 0 6 immobilization would have been lost during the warming. Consequently, we explored the 2 0 7 use of a hydrogel to provide immobilization before subjecting the cryosections to any 2 0 8 further procedures. Nascent sections were exposed to a thin layer of low melting point 2 0 9 agarose immediately after cryosectioning. After gelling, the sections were then fixed and 2 1 0 processed. This simple agarose embedding step retained luminal contents and showed 2 1 1 little or no sign of loss of material (Fig 1 bottom row) . For preparation of colon samples for imaging, we explored four sectioning procedures: cryosectioning with post-sectioning fixation, and structure preservation by chemical 2 1 5 fixation prior to embedment and sectioning, for which we explored three different 2 1 6 embedment materials-paraffin wax, polyester wax, and glycol methacrylate plastic 2 1 7 (Technovit H8100). Either freshly dissected intestinal segments or segments previously 2 1 8 snap-frozen were fixed at 4°C prior to embedment and sectioning at room temperature. In this procedure, two agarose hydrogel steps were incorporated into the protocol. First, 2 2 0 molten agarose was applied to the ends of the intestinal segments and allowed to 2 2 1 harden to prevent loss of material from the ends. Then, the tissue segments were fixed 2 2 2 (in either PFA or Carnoy's fixative) after which they were immersed in molten agarose 2 2 3 and allowed to harden in preparation for cutting into smaller pieces for embedment. By 2 2 4 these methods (Fig 2) , luminal contents, including both food and bacteria, were retained 2 2 5 and could be readily visualized in conventional sections stained with DAPI or prepared 2 2 6 for fluorescence in situ hybridization. Having established several procedures for retaining and visualizing intestinal luminal 2 3 0 contents, the next issue to be investigated was the degree to which the three- conventional two-dimensional images acquired in the xy-plane showed apparently 2 3 4 similar features for each of the procedures (Fig 3) , analysis in the z-direction revealed 2 3 5 important differences. As demonstrated by profile images in the xz-or yz-planes (Fig 4) , The differences in results from different embedment materials can be understood in 2 4 7 terms of their hydrophobic versus hydrophilic character. Both paraffin and polyester 2 4 8 embedments, being hydrophobic, require organic solvents to remove the embedding 2 4 9 wax after sectioning before staining or probe hybridization. Redistribution, collapse, or 2 5 0 loss of luminal contents could have occurred after removal of the embedding wax, during 2 5 1 passage from the organic solvent to the aqueous solution needed for hybridization or 2 5 2 during subsequent washing steps. In contrast, Technovit H8100 is a covalently cross- 
